Evaluation of bone resorption and renal tubular reabsorption of calcium and phosphate in malignant and nonmalignant hypercalcemia.
Tubular reabsorption of calcium (Ca) is becoming recognized as a determinant of malignant hypercalcemia. However, its importance as compared to increased bone resorption has not yet been widely investigated. We determined Ca fluxes of bone resorption and tubular reabsorption in 141 rehydrated patients with hypercalcemia of malignant or benign origin, before any specific treatment. Bone resorption (BRI) was evaluated by fasting urinary Ca excretion and Ca tubular reabsorption using an index (TRCaI) calculated from a nomogram relating fasting urinary Ca excretion and calcemia. The relationship between alterations in TRCaI and in the tubular capacity to reabsorb inorganic phosphate (Pi), as judged by TmPi/GFR, was also examined for each cause of hypercalcemia. Among 101 cases with malignancy, 67% had overt bone metastases, but all displayed increased BRI. Calcemia was highest in breast cancer and lowest in prostate carcinoma. BRI was markedly increased in breast cancer, lymphoma, and multiple myeloma, whereas it was slightly elevated in lung squamous cell, renal, and liver carcinomas. TRCaI was increased in 49% of malignant hypercalcemia, particularly in epidermoid (above the upper normal limit in 71% of the cases), renal, and liver carcinomas. It was elevated in 54% of breast cancer and normal in multiple myeloma and prostate cancer. In nonmalignant hypercalcemia, BRI was markedly increased in vitamin D intoxication, sarcoidosis, and immobilization. In primary hyperparathyroidism (PHP), BRI was moderately increased. TRCaI was abnormally elevated in PHP, but normal in vitamin D intoxication, sarcoidosis, and immobilization. In malignant hypercalcemia, TmPi/GFR was low in 77% of patients and in all types of tumors, except in prostate carcinoma. The index ratio [TRCaI/(TmPi/GFR)] gave a better discrimination of PHP from other causes of nonmalignant hypercalcemia than the use of either TRCaI or TmPi/GFR taken alone. Thus, in malignant hypercalcemia, increased bone resorption is associated with an elevation in tubular Ca reabsorption in half the patients surveyed, whereas low tubular Pi reabsorption is observed in more than 75%. Increased TRCaI is restricted to some types of tumor, whereas decreased TmPi/GFR is observed in all types except prostate carcinoma. In nonmalignant hypercalcemia, a significant increase in mean TRCaI was only observed in PHP, of which individual cases can be fully discriminated from other conditions by using a new index taking into account alteration in the renal transport capacity of both Ca and Pi.